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Arlington, VA 22202 
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ETATS-UNIS D'AMERIQUE 
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International application No.: 
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Applicant's or agent's file reference: 

NT00PCT008 J 


International filing date: 

08 June 2000 (08.06.00) 


Priority date: / \ 
17 June 1999 (17.06.99) 


Applicant: 

MATSUOKA, Hideyuki et al 



1 . The designated Office is hereby notified of its election made: 

I Xj in the demand filed with the international preliminary Examining Authority on: 

08 June 2000 (08.06.00) 



I I in a notice effecting later election filed with the International Bureau on: 



2. The election j X [ was 

I I was not 

made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WlPO 


Authorized officer: 


34, chennin des Colombettes 




121 1 Geneva 20, Switzerland 


J. Zahra 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41*22)338.83.38 
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Applicant's or agent's file reference 
NT00PCT008 


«w SeeNotificationofTransmittaloflntemational Preliminary 
FOR FURTHER ACTION Examination Report (Form PCT/IPEA/4 1 6) 


International application No. 


International filing date (day/month/year) 


Priority date {day/month/year) 


PCT/JPOO/03723 


08 June 2000 (08.06.00) 


17 June 1999(17.06.99) 


International Patent Classification (IPC) or national classification and IPC 




HO IL 27/10 






Applicant 


HITACHI, LTD. 





This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of . 



sheets, including this cover sheet. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 



sheets. 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



I 

II 


□ 


III 


□ 


IV 
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V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

08 June 2000 (08,06.00) 


Date of completion of this report 

06 March 2001 (06.03.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 

Telephone No. 



Form PCT/IPEA/409 (cover sheet) (July 1998) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Intem^BIl application No. 

PCT/JPOO/03723 



I. Basis of the report 



1. With regard to the elements of the international application:"^ 
I I the international application as originally filed 

the description: 

pages 1-37 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



^ the claims: 

pages 

pages 

pages 

pages 



2-29,31 



, as originally filed 

, as amended (together with any statement under Article 1 9 

, filed with the demand 



1,30,32 



., filed with the letter of 1 5 November 2000 (15.11 .2000) 



the drawings: 

pages 

pages 

pages 



1/26-26/26 



, as originally filed 



filed with the demand 



filed with the letter of 



I I the sequence listing part of the description: 
pages 

pages 

pages 



, as originally filed 

_ , filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements mgirked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation furnished for the purposes of international search (under Rule 23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 

n 
□ 
□ 

□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



5 I I report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article J 4 are referred to 
in this report as ^'originally filed" and are not annexed to this report since they do not contain amendments (Rule 70, J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

1 , Statement 

Novelty (N) Claims 1-32 YES 

Claims NO 

Inventive step (IS) Claims 1-32 YES 

Claims ' NO 

Industrial applicability (I A) Claims 1-32 YES 

Claims NO 



2. Citations and explanations 

The subject matter of claims 1, 4-13, 17-28, and 30 concerning a plurality of multilayer films 
that include conductor layers, insulator layers, and impurity layers of different conductive types 
is not described in any of the documents cited in the ISR and appears to be non-obvious to a 
person skilled in the art. 

The subject matter of claims 2 and 29 concerning having a bias table characteristic is not 
described in any of the documents cited in the ISR and appears to be non-obvious to a person 
skilled in the art. 

The subject matter of claims 3 and 14-16 concerning having multilayer films of a 
plurality of semiconductor layers that include dopants present in a semiconductor substrate is not 
described in any of the documents cited in the ISR and appears to be non-obvious to a person 
skilled in the art. 

The subject matter of claim 31 conceming a process for memory cell array region 
wherein a memory cell array is divided into cells by etching a silicon substrate at a region 
covering a word electrode as a region corresponding to at least a mask is not described in any of 
the documents cited in the ISR and appears to be non-obvious to a person skilled in the art. 

The subject matter of claim 32 conceming having a characteristic whereby current that 
flows when potential is applied to an insulator layer that enables carrier movement via multilayer 
films exhibits hysteresis with respect to applied voltage is not described in any of the documents 
cited in the ISR and appears to be non-obvious to a person skilled in the art. 
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COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date of mailing (day/month/year) 

28 December 2000 (28.12.00) 



To: 



OGAWA, Katsuo 

Nitto International Patent Office 

Yusenkayabacho Building 

9-8, Nihonbashi-kayabacho 2-chonne 

Chuo-ku 

Tokyo 103-0025 

JAPON 



Applicant's or agent's file reference 
NT00PCT008 



IMPORTANT NOTICE 



International application No. 

PCT/JPOO/03723 



International filing date (day/month/year) 
08 June 2000 (08.06.00) 



Priority date (day/month/year) 
17 June 1999 (17.06.99) 



Applicant 



HITACHI, LTD. et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CN,EPJP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1(a-bi&)). 

3. Enclosed with this Notice Is a copy of the international application as published by the International Bureau on 
28 December 2000 (28,12.00) under No. WO 00/79597 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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INTERNATIONA 



RCH REPORT 



Intema^^P|app!ication No. 

PCT/JPOO/03723 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl' H01L27/10 



According to Intemaiional Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED . , - 

Minimum documentation searched (classification s^'Stem followed by classification symbols) 
Int.Cl'' H01L27/10 



Documentation searched other than minimum documentaiion to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Toroku Jitsuyo Shinan Koho 1994-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TG BE RELE VAiNT 



1 

Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 10-125939, A (Matsushita Electric Ind. Co., Ltd.), 
15 May, 1998 (15.05.98), 
Figs- 1 to 17 (Family: none) 


1,2,4,17,21, 
27-30 


X 


JP, 11-17184, A (Matsushita Electric Ind. Co., Ltd.), 
22 January, 1999 (22.01.99), 
Figs. 1 to 15 (Family: none) 


1,2,4,21,27-30 


A 


US, 5483482, A (Kabushiki Kaisha Toshiba) , 
09 January, 1996 (09.01.96), 
Figs. 1 to 25 

6c JP, 4-348068, A & KR, 9616104, B 
Sc DE, 4208694, A 


.1-31 


A 


US, 5665978, A (Matsushita Electric Industrial Co.), 
09 September, 1997 (09.09.97), 
Figs. 1 to 19 

Sc JP, 9-45941, A & EP, 744777, A 


1-31 



Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of ciied documents: **T' later documeni pubhshcd after the international filing date or 

"A" document defining the genera! slate of the art which is not priority date and not in conflict with the application but cited lo 

considered to be of particular relevance understand the principle or theory underlying the invention 

earlier document but published on or after the international filing "X" document of particular relevance; the claimed invention cannot be 
date considered novel or cannot be considered to involve an inventive 

"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone 

cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be 
special reason (as specified) considered to involve an inventive step when the document is 

"O" document refening to an oral disclosure, use, exhibition or other combined with one or more other such documents, such 

means combination being obvious to a person skilled in the art 

**P" document published prior to the international filing date but later document member of the same patent family 

than the priority date claimed 



Date of the actual completion of the international search 
05 September, 2000 (05.09.00) 


Date of mailing of the international search report 

19 September, 2000 (19.09.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/lSA/210 (second sheet) (July 1992) 
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WO 00/79597 Al 



(51) mm^Vf^m-': 

(22) SRS^HiSBB: 

(25) SRSiailiCOSjg: 

(26) S^-i^Bfl(D9i§: 

(30) ffift^T^— 41: 
«tM¥l 1/171557 



HOIL 27/10 
PCT/JPOO/03723 
2000 ^6 ^8 B (08.06.2000) 

1999^ ^ 17 a (17.06.1999) IP 



(71) ailiiAr*H*l»<*Ta)*t3£Bf=Ol^T>: «|53C§f 

B ScSf^ Rfr (HITACHI, LTD.) [JP/JP]; T 101-8010 
K^aJT-ttBaEffBaKjEr^EST e6»ifi Tokyo (JP). 

(72) f6eB«;*J<fei; 

(75) *w#/fflliA r5JiSi=-^i'^'C(Di^;: tal^gfl^7 

(MATSUOKA, Hideyuki) [JP/JP]. 8EGB @ (SAKATA, 
Takeshi) [JP/JP]. 35 (KIMURA, Shlnichiro) 



[JP/JP]. Ujtl'^B^ (YAMANAKA, Toshiaki) [JP/JP]. 
nf *D HI (KACm, Tsuyoshi) [JP/JP]. H □ *D *B 
(SEKIGUCHI, Tomonori) [JP/JP]; t 185-8601 E^iS 
S»*TlTS3E^a-TB280»ife*a^a Bifift 
Hf «t" AWKBf Tokyo (JP). 

(74) ftSA: #S± /JMll|#|?(OGAWA,Katsuo); T103- 
0025 m^l»4' H *«3^1tBr:ZT S 9S8-^ 
3F«IBTtfJU B3eaiSl^fF«%Rf Tokyo (JP). 

(81) JaSS r^rt;: CN, JP, KR, US. 

(84) tg^ S (iSiiE;: a — a -v (at, be, ch. cy, de, 

DK, ES, Fl, PR, GB, GR, IE, IT, LU, MC, NL, PT. SB). 

<D^'('y>;^y — hj *#fi8. 



(54) Title: SEMICONDUCTOR MEMORY DEVICE AND METHOD OF MANUFACTURING THE SAME 

(54) f^mo^m-. ^mwn\&^m.iSLXs^<i>sk&:f3m 



ON 
IT) 



O 



MEMORY CELL ARRAY 



PERIPHERAL CIRCQIT 




(57) Abstract: Each memory cell of a conventional DRAM comprises a transistor serving as a switch and a capacitor in which 
charge for information is stored. The height of such a capacitor has been continuously increasing along with the miniaturization, 
and this leads directly to the manufacturing cost increase. A semiconductor memory device of this invention is characterized in that 
a memory cell array part including memory cells and word and data lines for selecting a memory cell and a peripheral circuit along 
the periphery of the memory cell array part are provided on a semiconductor substrate, each memory cell has a multilayer film of a 
conductor layer, an insulator layer, and doped semiconductor layers, and a potential can be applied to the insulator layer capable of 
bringing about the tunnel effect The memory cell can be manufactured with simple processes, and requires no capacitor. 
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9 9^(DIEDM. pp45 — 48(7>|gi<i:i:l=^t>*»'§o 

2 5 6 M e hisl|^<D D R A M-e(i. 1 ^ > i> ^ )\^ it ^ 

5Lfc«!ll±. m?Lli. T^U*^ffSg5. 7 4 5. 4 O 7 St^^ 



wo 00/79597 



3 



PCT/JPOO/03723 



5. 5 3 5. 1 5 6 -^^r <!: T?fe-So 

;Ufzft*oy. dFA'/<*>^ (Dili's: /^-r>?.^-r •^;u5<'-f 3*-— K (b l s 
stable diode)^;'*^ 'J "tr i: Lrffll,^fc. # 

S(*isit (D Si it :^ri£ $ iiig-r 4. r* fc ^ o 

/)<^li6r/l^$ < ;gm«4kRrtg>5:^ ^^AT^-bX^t ^ U (RAM) * 

aimt*:/g (1 ) /^feJ^i^M (2) /nM^St*® (3) /PM^3I** 
P (4) <Dmmm3&^m LXl^^^o t^. nM#S(* CS) i: PM^Sift 

ItT*. lift. BltiEnM#S{*P (3) 



wo 00/79597 ■ PCT/JPOO/03723 

^r. ^130) (a) iZirsLtzmi^lzlSl^X. P M 'J 3 > 4 (CIE<D 
/<-<T>^^9]JjaLTl^<o *D«8ICI±. ^mmm (2) ynMv'J^i/ 
Jg (3) #ffiICte^,^T. n M-> U a >fl>/^> KA<ffllf t>*i'5o LA^L. 

f*SSS 5 *«i^^$*l-So ^3(D (b) (iZCD^^M^^ Lfc/^> 
jg^rfc^o m3<D (b) <D:K^I*fllflST^-f-:^ • ^L/'Vi^a > 
:btII$5^LTL^^o mUamma>:k^^t< . (2) /n 

M->'J=i> (3) ^®|cj^fiE$tt'5a®SSJil^W*0^^'So tJfeoT. 
(2) |zA^A^S«E3^^«P^^t-*>l=^v BiTfBlfel^M $ ^^t" L T ^ -V U 

-tr;u(ia;*ata4^^t^i:^o fSi. ^ 3 <0 (b) l::fcM+^&)§(D^#l±H 
3<7> (a) <D^atlcS*JSLr l^^o ^4" l^itt'J^ $ 1^ 6 ^ 

fiB5i-A<^iitK (2) izin^h^^ntiztji^o ctD^m. smf* (1) *^ 

P,<Dm=Fa> h:y^^Ji^fi'^'Simizfs:y}. »m(* (1) 35)^fe)5£A$*tfcm^ 
3t)<. nMe^U3>Ji (3) (D K:*- — ^'t'fnt-'St^'e. iE?LJiAfl)/^U 



wo 00/79597 



PCT/JPOO/03723 



m\^fzm^<Dmi^m^^m^^\zmirm-^^^o m4-<D^^itmE.. 
y-cJi^cDmi^ia^A^^^tt-s, -eur. iii4ic. m^^^cD z-dcd^^m 

A< "H" fcjii; "L" t LX^^H^o 

^J-^?fc-5, ^5lz^Lfcck5l-. r? — Ki^WL l . WL 2 t e*y h«l 
B L 1 . B L 2 CD^ LfcSP^i-l::. ^ ^ U -tr^H 0 0 ^IBM-r ^ C 
irA^W^-Cfc^, >^Uir;ui o O lisffKEOii y . ^mi*Jg. IfeitM 

mw^m(Dm^±. :Prf*wici±v i^*3»*)^w^«tn:i-<feoTiftth$*L 

-SCt^fefe-So tItoT. :*:^B^$BISlcfclt^. Itrfam^^Sia 1 O 1 1* 

^<Dmmmiz^i^xmmiz^^^ii<^ :i^mn^iz^tnt. mm^iz 



wo 00/79597 



6 



PCT/JPOO/03723 



wo 00/79597 



7 



PCT/JPOO/03723 



3ai^Mh^>i?X^ (MISFET) -e#t^$tLf=S3ZIlHl^A«iBS^F 

ISS (Metal Insulator Semlconduct 
or Switch) (Om^^^ yS14tgI^#1±^i6»*-t±^- tA< 

C i: ^J^ISit-r -SM^ ( 1 ) <fe y ( 3 ) (Dl^-r*L;^)^lcIHi£<D#S^*: 
*;h,fc^^^Jlt^m<DSg*«fey t,^l^Jii:^#fS^-r€»Kr« (4) ic 



wo 00/79597 



8 



PCT/JPOO/03723 



(6) ^6 1*. frlH-J« ^ 'J -b;U*<W-r^ P Nlt-&a><iSA^ BirlB^^ 

(4) <fe y (5) <Dt^■r:^^AMc|Hm«)^«^*aB1ism'x?fe^o 

3(1 ^ fl> (g « IE Si ^ rT ^ -r § o 

Z:<D<gmffil«lfttt. ^:^«^*Sg^fflt^TNDR (N e g a t I v 
e Differential Resistance)$fflL^yi> 

(8) matt. i5sB>^y-b;i-*}^A)c-r§^*««!i*^t>^«»<o^*<* 

{^^mKiS^f^^mm^B^ti^^ 1 E 1 7 cm-^ (1 x 1 ' cm- 

3) uTt^ih^^t^nrnt-r^mm. (4) j:y (7) (Di>-r*iA^ic 



wo 00/79597 



PCT/J1»00/03723 



1 E 1 7 c ( 1 X 1 O ^ c Kl-h-efe^c: t 

■r-SBti^ (4) «fey (8) <z>t^■r:h.)!»M=lam<D^s^*lB1s^s-efe§o 

1 El 7cm-^(1 XI 0^^cm-=^) UI-tT-fe-S) Z t ^^mt^^ 

(4) ,t: y (9) <Dt^-r*i.*MciHica)^^i*isii^s-efe^o 
^ast^^^fcfc^c t$#isi:-r-6«r« (4) j:y d o) coi^-rtt 

A^ I CIB m <Z) # « IB It ^ S T? fe ^ „ 

(1 2) mi 2fi. itffBp*^u-tr;u^j^m-r<i>^j^j^$^t?^ia<o# 

<fc y (3) a)l^-r;t^AMcIBm(Z)¥^ffIB1I^M-e3t)*o 

(1 3) mi 3ii. iuie> ^ y -b^u^j^fiE-r s^Mia^^tr 3 o<D# 
s<*)f<Da*.. miB^si*si*a®<k ysi*LT#«-rs. 2o<dpm 

^&t/NM^*^fr^ (5) ^y (1 1) (D^,^TtL»^^Zifii£(Z>^#^»l 



wo 00/79597 



lO 



PCT/JPOO/03723 



mw&ti^^nH ^mm*f— HMm^^mM h^>i?x^(M i s f et) 
(1 5) mi 5(4. mu:^=E')'^)\^<om-t^wiumm.wm[t. NMfe 

m-m. (3) <*:y (1 4) (Dl^-r:»lAMciHK(Z)#3lft:iB<S^ao 
(1 6) mi 614, HiriBy ^ U 4z;ua)Wr -5 BtlEJ^^ftJlB 14. MlHffl 

slHIK^c^Jl,^T(4$&^^*— hMm#^ms h^>vx^ (misfe 
T) <j>m^^m\:^'Di3it<^mt^p^m'(^ib^:^t^^mit-r^m-^ <3) 

ck y (1 5) <Dt^rtLA^fcaBSa)^3?«:SB11^S-e<fe<5o 
(1 7) mi 7(4, |frlE;»t ^ y -b^KDW-r ^S^i^(*P(4. /OK4=A' 

•:/:^<D^«:SJ|felgM«>StJiJ^-efe'5c:i:^!miai:-r^au3® (i) «fc y 
(16) l^-r*tA>l::iai6<Di|£^(*|B1SgSo 

(1 8) mi 8(4, BtrgB>«^y-b;uA<^-r'S3lfeltftlgi4, i/y=i>M 
i^y =i>s«(cj^^ $nfcPM#3i «:)§(= }^uT#?E-r'Sz t$!t#efc 

ir-r^flfr^S (1 7) lzSHS6(Di}i#tt:|B1g^S-Cfe^, 

(1 9) mi 9(4, ftiBp«^ y -feyKD^-r^friB^Mi^a^^tjaiistD 

i^«!:Mli::J&(Rlfc®:S Lr#«-r 'SCi:$!|#efet-r'5B(F3l(1 )«i:y (1 

8) a>Lx-r*i.AMciaSt(Di|£Sf*sBti^e"e&'So 



wo 00/79597 PCT/JPOO/03723 

/ / 

(2 0) 112 Ofi. atjIE^ ^ 'JHz^KD^-r ^ BirlH^MI^B^-^t?^*!!^ 

(21) H 2 1 li. auIB->t ^ U -feju^J^JSt-r -S, ^^!^^#t:^»<^ 

Sigi^jHTL^-sdir^^air-rsur^ d) ^y) (20) <DL^■r4^A^ 

(22) |g2 2ii. BwriH^ ^ u -b;u$J^^t-'§>. ^M1^3^-^t?^l&(7> 

Wit-r^n^ ( 1 ) «fc y (21) <Dt^-r;ixAMziBm<z)^s(*fBitss 

(2 3) 112 3(4. BuIBy ^ U -b;Ufl)^i"-S wiiB^JWiKs^^t^^ittiO 

(M I s F E T)cDi£tJcig<Diotmmfi<iic}ti^$tLrfcy . 

BtilEM I S F E T<D<fe:^<D*£tJcPlzMLTtt. BtTlH^- Kl^t^PffilB 
$#«,fr-5fr]S (1) «fcy (2 2) <DL^■rtl./)MCIHm<Z)¥^^*IB1I 

_ . . ..... _ «.A I TTT ■= -CT aa. J-.. • . ^ I- &3 +e «Ht 



wo 00/79597 



PCT/JPOO/03723 



I 2. 

^m<D^^ V T Bui5>« ^ 'J Hz ;u A< » m <* P «!: Ife Sit (4^ g t 

(2 5) m2 5i±. ^isfco)':?- Ki^t. ^aiBgi^fci^r. Jiis^ia 

^ 'J -lr;b<t. J:IB««!lcD^— ^larc^iifzlgft e>*ifc*ifi^— 

(2 6) m2 6i±. ^w^mn-v^Skki. sp®iBai-fcu^r. ±iBigii[ 

(D'?— Ki^t JisB^IBKOt' — -SiiairfOmMcD^^Mil::* 5 It t>^. ^tt 
■e*L3{><>i*J*:-r'5'7- K|gitS*f5-r^r— -$»l!llcgg«|$*L€.. «»<7>^ 

± IB |g (Z> 7* — ^ 1^ I c Ji IB a - ^ ^ *L ^ n SI * tl: if) <0 



wo 00/79597 



/3 



PCT/JPOO/03723 



(27) 11271*. V U =3 >->a. — ^ ^te±|C. il^Jfe < i: 

-SBfr^Cl) «*: y ( 2 6 ) <DlH-r;h,){)McfBm<D¥St*:|B1S^®-efcSo 

(28) 112 8 l±. ^ U -tr^UT lx~<^J|£lc33l%T. ^HSO) e hH 
3b<1 oa>-b>XT>3f^^fflUrt^SZi!:^#««!:-r*W^ (1) <fc 
y (2 7) CDt^■r*iAMCiBm(Z)#S^*fH^t^St?fc«>o 

(2 9) ^2 91*. ;^7^-::?;u^*>r:^-- K^##<*S«Wl=W-r 

;;^^_-:f;U^^;j-_ K <D ^ ^ P ^^iK S {^Stt 0) M }^ fit ^ *l 

^;;?.i---^;u^-<:^-— K <D #t ^ 1* H <D ii? ^cC < t Urfflt^-SCD 
(3 0) ma 0 1*. ±IB:*:j«^0^l3'0^€>#-*ff^a'3:t> Uli^SfflE 

5 6y*r - e^v hJa±T?fcsc:^*!^i»t-r'5¥^«:iati^iS'cfcSo 



wo 00/79597 PCT/JPOO/03723 

^W^l::«i«Loo. 2 5 6 y • iiv h fel±<Dl51t^fi:<7)4^^(*IS 

(3 1) 1 li. itiSi*»tt:lz. ^^$mmMtc:«-«t-r€.fc«0<Z)^ 
(MISFET) CD-y— hS^^i^i?^-^^^^^ 'J 



wo 00/79597 



PCT/JPOO/03723 



@ 2 1^ ^ (D ^ S {4: IE IS ^ S »r S @ -t? ^ . 

gl3 (i:*:M^0^«O-?^ ^ 'J -ti ;kd«M ^^"T^® SIS. 1/^4*^ «t 

a 6 l*>fKil»B« <D ^^ftlBiSSSO t> t o 0) Slit ic ite It S t: 

h s ii::^ iRi a> Bf ® ® a ® Bi fe « o 

a 7 1± M is CO 4^ S IB H ^ M O t> t o <D 5t X fi I c ( t -5 e 

h H 1= Sm:^ l«l KrS @ & . 
as (*:*:|ifl^<D^|tS(*IB1S^S<Dt>to<Digigxmi=fclt§±® 

a 9 tt:*:SI^W<D^^<*IBti^moui:o<DS!i3gX^I=fclt-5 e»y 

ai 1 ii*Mf§BJ(z>^3lft:i5it^sa>t>toa>Siigx^j=fcitse 



wo 00/79597 



lb 



PCT/JPOO/03723 



m 1 3 l*:*:||^B^<D^Stt:iBlt^S<7)l>i:0<Di!latX@lcfcltSJt 
*y h^i::Sli::^fp]a>»r@lil'ea&^. 

h3^icSil::^iRi(OBf®gi"efc^o 

m 1 8 Ii2^||f6BJ0)^^it:IS1t^K<Z)l>i:O<DM3txafzfc(tSr7 
— KlllcSii::^lS]<DBr®lilt?fe'5o 

la 2 O (4:$:gi^e««)#^tt:fE1t^fi<DU<i:O(0MJtxaicfcMtS f 

®2 1 (4:*:Jil^eS«)i|i3K*SaiS^McDt>i:oa)Sigxgl=fci+Se 
hl^(::Ml£:^lR]0>»r®g|-efc'So 

S2 2 l*:*:il^lB(0^3?i*iBifiam<OU<!:oa)MagXglcfc(tS'7 
gl2 3 fim^fl)$feS^M<D/^> K^iatm-^fe'So 

2 6 {d::*;J|g|g0^a)##«:fait^«<Dl>i:o<7)M3Sx^lci3it^ t* 
1^2 7 l4:*;Jp|gBJ(0^S«:StS^S<»l>^Ofl)SiagXglcfclt5 e 



wo 00/79597 



— Kl^l::SlS^lRl«>Hf®g|-efcSo 

1^3 2 (4^lifgl8fl>¥^<*IB1t^m<DUi:0<DSjtXglcfc{t^ e 

*y M^I-Slfi:^lRlOKT®lll-Cfe'So 
03 3 ii*Jli^Bja)^3i«:iB<i^m<Z)Uto(7)SS3txfl(::fc(t* e 

>y h$SI~Sl£:&lR]a)BfiSgI'Cfe^. 

03 5 tt*ii^eB(o¥^(*iais^S(Z)t>i:o<Dii3exgizfc(t« e 

♦V h^icSiI:^isja)BfiSigT?fe^o 

0 3 8 it^mmBM<D^!^m-P^nmmwizisif ^ ^ u -tr^KDmss— « 

^ <D tfc SI ^ * "T 0 -e ^ o 



wo 00/79597 



PCT/JPOO/03723 



^ H Jf5 ^ «6 <D S a 0) }^ ^ 
KIT. :*:Jli^B^OllJfe^5!l^. ggigx^^fc <!: y ^C*^ p> P^fflI:I^?B■r 
j^iz^aains&icffl f>n^M o s F E T y . m^icisii^ 
1 lies ^mmmmTsi^. hit. MosFETCD^m 

Hifef^Mm#^SM h^>-:?x^ cm i s f et) 



wo 00/79597 PCT/JPOO/03723 

^-rt&i^iz^ pm^m^&m. (s) ^m^L-c. «-mosfet$ 

^J-Siai^fflt^/co gl6 $#i5'r'So 06<Z) (a) liBfffiS. @6<D (b) 

*^;h.rt^'5o ^-rS«i5 o. 3 S ^ p >IIit<7)^li/^^^*Q 

^iC^B-r -Sli^^ffit yi^t^fe^lC. ^«I(DCVD (Chemi ca 
I VaPor Deposition 

[Zfc'S^'fbM*. ^^<DCMP(Chemi ca I Mechan i c 

ai Polishing) ^x-myi^i^mmL. mira^orL^^M 

itme t£li-^m-to m6<0 (a) liZ<DJK^^^LTl^'S« ^^53-81 
^l|cJ^fi£^O5-t®0$gl 6 (D ( b ) iC^-To g|6(D(a)f*H6(D(b) 
CD A A (D »T® lil IC ffi ^ -r -5 o 

^m'=f-mmm^t^. ^$fi3S:^>r >T> KX^-;^ (Line and 
Space) iZtji-ijlIl^^^-Cib^o ZtD^jgli. -felii^:? h^^<D 

m^^(o*) 'J <f'p y ^ ^^m-^- ^<Diz^ @«)-C3® l-cl^-So 

N^'tyX/'U (7) $J^,^Lfco S 7 (4Z(Z)t^ll$^-ro 

KM (1 2 0 1) $ -7X^13, y ^«J-b;i.7U — ^«lC7f?P 



wo 00/79597 



PCT/JPOO/03723 



5 O K e V<Din5ix:^;UJ{=--C, 5 e 1 4 c m" ^ (5x10 

it^coM-ib^ (6) (Dmm^^jmi^m^. pmmnm (8) 

m (6) I- J:oTm^$tt-Cl^SA^e>-Cfc«o 
(9) ^fflI51»<D^«l^fcO^-Cl±M I S F ET<Z>^-- hmitMt 

o) &t;<f- hm« (1 1 ) t L-c. u >$^ia]g'e#t?^iKSv'j 



wo 00/79597 



PCT/JPOO/03723 



i/ 

^m^m<D&:$itiSi^/^-(:^7"< yj\^^-Cyt— Kfi3>J (Defile ir-r* 

(2) . nSi^U3>jS (3) . PMi/'J=3>M (4) <7)imM=^5g$ 

7;U5, iBJSrif. IfeJjiJg 2 t L T li. ^?tlS. i> «J 3 > 
t *<ttl3fe-5>o X. nMvU3>P (3) PMS^ U =1 >P (4) (i 

M (1) (*50nmJ:y 300nm. IfeS^M (2) 1*1 nm<fcy3n 
ma)l£H}!)^fflt^ t>*L-5o nMi/'J=i> (3) i:PM'>U=i> ( 4 ) (D 

C <»: A^ai3l5So (Si. JslT<D»j35:||lfea>}^a8l=fcL^r t BuSHa>#]ia)^ 

sflKo K^-f x-y^^^^txT. mmm^mmizisi^xi^^ 

— hmm (11) (DJ^JKIC. y ^ "J T U — ICfcl^T^±•7— KIS ( 1 O ) 
4x ^ M 4^ S ft: S «i (D J: M gl & ^ . 

t^o nMMOSFET IClifitt^^ 5e14cm"2 (5x10^*cm 
-2) SJg<Z)S-e. ^fc. PMMOSF E TlZ|±7t?P i:sf£Jt*T 

^=^/.-f£o ^LT. ^SaS. ^i*:S^[C{i. QSOS-ei 0 ^ (7) ISI 



wo 00/79597 



PCT/JPOO/03723 



22. 

i?;^hVX^ (1 2) ^fflL^T. r?— K^m^^^X^lC LT. £«i 

^•r. 3 nm<D h > ^UM^bM ^ x -y ^ > » ^t^T. Ell 4 

<D (a) L/=.fc 5 CI. i> ij =i ^ 2 O O n mx -/ 5^ V-Jf 

e-y h fair's: § PMSStfee (8) $Sai$i±^« SI 4<D (a) (*0 

1 3 (zfc(t-s A A:&inja)»f®0-efc'So S2i(i8&SiJ(iue;x h 1 21c 

o 

2>J(Z. h ( 1 2 ) $1^^ ^ftlCDC V D^|Z,i: y O. 75 

T ly-mmiztsi^xiniiv hmttji^^mm (s) iz^ktu. ^sanii^ 

j3t>rttMO S F E TCDlfitJtg (13) -^fjV— h (11) l=>^ 

LT. =1 >^ <7 h^gap-rSo ca>g3P«pic^*n(7>c V D^i::,fc y T 

I i N/WCDiggJg^fl^MEL. (1 5) ^fl^^fSo C 



wo 00/79597 



2B 



PCT/JPOO/03723 



mii^i^^^Mmtji<D\f^y (8) ^i&mtK<Dm^m d s) r-i/-^ 
^* (1 8) ^m^L. laiSM (19) ^j^^ L-cmM(7)#i«<*iEit^ 

am^M I s F E T<Di4tgA«e*t5o * t>ic. iststo) 1 i/i^;^^ 

I X<K iL. im- ^ zSfc m- /l^ f-L. -C4=. 4^ n=fc. y»x Ml£ ^ -4- -i- -A- jj- T L- =• ^ £=• "3^, 

r lu JK >^ 1L. Id. ^ ITT i»t Brr /R m ^ -'J dT V>w O li 'S) C. ^ a AX y 



wo 00/79597 



PCT/JPOO/03723 



•2V- 

^mi!^BW:<D^^<OB.t^^^^ti Lift-So 

«-SP<D^gF#i4z*t*-ea>*coi: i^ti-cfc-So ^fiw-^i*. >^utl/— 

m^<0 h >^JUWtitm (901) $1. SnmtL. S52IhIS&^J*<0 
HM-fkM (902) ^3nmtLfco M^kMi^^emcDSiatXS 

T U-SPlCfcU-Cfi 1 . 5nm. ^ fflHi^SP IC L^ T (* 3 n m <7) ^^b 
K^J^Jilt-r'S- i: A^aaslS/co :*:«l!a)^ ^ Ui!lf^(*«fe y ^jl^b$^m■r 
S Z i: /j^tHSfefc, 

<mM(Dmt&3> 



wo 00/79597 PCT/JPOO/03723 
0 3) /i/U=I>M^bM (9 0 4) (DSIMM^fflt^fco Z<D«SI<D'7 

z<Dm. V =1 ly^itm 9 o 3 i: 'J 3 >M4bB[ 9 0 4 <Z)iS:^3&^. 

> K A^ t> *^ <*: a (C . Z (D ^ IC li V 3 > ^^bM 9 O 3 <D 



wo 00/79597 PCT/JPOO/03723 

A*k y 3 O h P— A^jgcD®H-??S«^$;tx-5>o Ml". ^#14(0 

0^ ^jb^Jfecfe 5 l::r7— Km@l::IE<D/<-<TX^ffi*n L felt *l line )^i:l^„ 

f ^PiS-e. e-y hi® (801) i*NMfi£tfcP. ^ ^ y T u— ^-Sto 

(7 O 1 ) ttPMt-r-Sig^^A^fc^o 

jfi^C0SiM4b^|::<fc y . »«±®lcieiJ?2 n m(Z) v U a i/M1bJS^J^ 
fiE-T'So «gO^-C. a®M4blcJ:y. jg® i n y =i >S^blBi^JK 

^a-C'fe-So -f-^Dmi^T'li, HUiB<D4'T'l*. NM^^S*>y =1 VA^Sig 
•C&So "I?— Km<Sa>*tJl^li^<DllSfe(Dil^^Jsma>^Jl::33t^-C=fcP^ 



wo 00/79597 



27 



PCT/JPOO/03723 



jSLXsmi 2ir:^Lfc<*:oi=. '7-Km@ (1 o) &x^m=f-^mm<om. 

M«?Jt^Z)^t^lfef^. IP*>. l^^^i-St^com^bM (6) i,mmiZJLKf^ 
5 C i: icj: y . HI 2 5 (DJ; 5 Ci^Cofco fiP^. m^^Mffla>$fe 
^li (6) irlttk^igt (8) *<S:*:fi<ll=^®^M-rSo :*:#JSic<fc*L 

ig (1 4) ^mmmi^. y=7<f d s) . mmm d 9) ^j^^um 

^ 3^ xiia ^-^ ;c35 ^ ^ 



wo 00/79597 



PCT/JPOO/03723 



0 0 1) y-nm ci i o i ) tisi^mm^n^&mm^. -^u ^ 

h^-< K (20) $^»I<Z)CVD^(::J:y 1 OOn mitSt L. 



-efc'So Z(7)Bt(Z). iSBI^IH 2 8 (c^-To ^fc. -7— Kmi^Slt^ 
|Rl<DBfffig|$ll 2 9 l^^-To iS5&. 029. 03 O&O^gl 3 1 (D#Br® 

^^--/UK-fbJi&tJ^i^ U =3 2 O O nmX'v^XJ^'^'So S^t^T. 

ij 3 >-^>f h^-fK (2001) ^30n mli^ LT0 3 O CO J; 5 
iziJ&ofco ^rc. ->'J =3 >:t-'< h^-f K$ 3 O n mm:^14:i:':'^>^ 

(Zcfc y ijQx L. tiMcDi^ y =3 >-^--r h ^-r km ( 2 o o i ) ^fl^s^-r 

-6 (0 3 1 ) o 

235(c. gfe^Lfe^lc. JgRa$g|ijli^ LT, i>y =i>M4bM (1 4) 

o . 7 5 ^ p >Jt3g m^<r>cupm\z^^) spje-ib-r ^ (m 3 2 ) » 
njscDjgsii t^m^-^^^f (1 5) at/isi^® (1 e) 
^mWL-t^ (S3 3) „ as 2&t;ig3 3{4^^yTu— SP^rSjaiBi 



wo 00/79597 PCT/JPOO/03723 

lltlS0!>Jl^fil6 liSffiit LT. U =1 > • • -f i U — ^ (S 

0|:Silicon On Insulator) $ffl^^fc^»<D"e 

J^ail — 5 |Zfct^■CIi. ^ ^ U -fe^UT U — iCfclt-SffiSfeP ( 8 ) ^<n. 
LA^L, H 3 5 ic^ Lfc J: a ic. S O I Sfi^fiE 5 ^ 1 1- «fc 9 . CO) 

a: -y^v^f ^li^bM (2 1) •^ihar)-5 z: Baiaiigs*«*-c 

<ll«Ea>j^S 7 > 

Bi-^ *, ^ -e ^ ^ m 3 6 !z ,^ ^ 'J -b ;t-T u— s. tX-fe I-' X T > ■::^<D u 



wo 00/79597 



30 



PCT/JPOO/03723 



■r ^ irjb^Rifl^'efe^o -^-z-c. 0 3 6 icflw* Lfccfc a ic. e»y hue 

IP*,. ^ ^ Ullif^ll^<7>;aizl4. p Nit^flj^SJi t MO S^SCOgg 



wo 00/79597 



PCT/JPOO/03723 



jgit-sc t36<-c#-5, i^^iz. MO snm(D^m^^miii<i&i^<Dt^7. 

2 1 O K e Va)jtjnaimE-e. 3e13cm-2 (SxlO^^cm-^) 
(7) K — Xg-e. 7|fn>^30Ke VtDAPjimffT? 3e1 3cm~2(3 

-b^KDSSit-mBEItttli. g| 3 8 a)<i; 5 Ci'ii: y . mil t U i>X«^ 
H^ilLfco pS)^ 1^3 8. @3 9. &tXg|4 OOmt&t^mEE. $SE$&(^ 

(omo^m-^-^^ . 2v) ^-^x.rt^^o T^— ^l^m L^ici*. 

-t^o t>*^3b^'5 cfc 5 fc. B! 4 O (ti(Dai:b(D®3StJt3&<. 

> ^ U 05 E ai Iftf^ 13 o^i:*^ y . mmiz 1 fc* h H ic o 3&: -5 -tr ;u 

^ *fc /r\ JIX «S 4 J.» /«■ •— S3 4>r\ «tl 'ai -*- I— rxe ta ^ ^ 2' — i- j-i. J= ^tr 

tKwav^ US' sua i m' o «k w> ^ iB. >3 «B sat /n ^'j rb <X) "9 «- ^ id> 5 ^ 

<mm<omm9> 



wo 00/79597 



32. 



PCT/JPOO/03723 



7F:'r^m^yoy7^)l^^W^:^=E U ^^ICM L-C. t V ^ 8 O K e 
VCDiniSSE-e. 1 e1 3cm-2 (1 x1 O^^cm"^) oK — X 

<IIS£<Z)}1^^ 1 O > 

*L/i:BL (e-yhi^) fi PMi£t^[M)b^t>^cy . ckd-::^*^ pmos 



wo 00/79597 



PCT/JPOO/03723 



33 

S(7)X^' •y^>'5'* K^>i^X^ (PC) ^itLXy*)'F^-''Jm (V 
PC) JzosSrA^oTl^-S, iKDfSm. :^mMM<D ^ -00^^ t LX . 

«5o BLtGBLtt. 3iisiHg-e2LM::¥^f i::lB§**t. -^-CDe-v^^ 

3 izit:$:mMm(D±mmJSLXsmmm^^-^o m4r3<D (a) a< 

(b) A<Bf®ia-^. #/7fl>^l*$^Ji: LT^ LTt^-5o gl 4 
3<7) (b) figl43(D (a) (D A A Bf ® <D Bf ® SI T? fe S » llir:ifcl^T. 
^-^6 9 (i-^*P— hH, z<7)i??SPl::^$^fc^# 7 1 (7>^J^ 
p_y<;i, t**V H«i(D=l >^ ^ hUl^-CfcSo S H R O b h 
=y >i>y^^<Dmi$i. PCOb. P C 1 b (4 1^ 'J ^ — S^iaO) -f *y ^ 

6 9 (4Htr£E<D^P — z^-JI' t* *v hit, 7 O l*ftiJSa>«feStlS*5? LTl^So 

:*:|g^fe«PJI^fct^TI±. ®miS'J^<K>ll^*^^>^ ^fJ^-V — v*S (VP 
C) <Z)}«iSg(41£tJ[]f -efilV iiJg(C'>^> h-r^^iSi: UfcA^ CCD 

#^o><tei=4,. t!hWLmmmt\ti±riz. zf*j^^'-i>m (vpo 
^ti-efe^o *:iijs«ijici3i^r(4e»v hi^#fiiSM$mi CDS 



wo 00/79597 PCT/JPOO/03723 

mmomm-i i mstDj^sn ox-m^tz. ugMMt*-:; 

y ^,i^fa L. 0at3^P-lrX ^^aicf § C i: ^ pTtl icf T- ^ » 

@ 4 4 i=:$^iim^j(D[s]s&@. in 4 5 ic(^_bgDiii&t;^m@git&^-r. m 
4 50) (a) 7&<±®a. (b) A^BfffiSi?. #>^<D^Jgt$*rjt urs^ 

LTt^-5„ ^45(D (b) 1*111450) (a) (3!) B B Bf ® 0) Bf ® @3 fc 

1 0)|il«l*^n— /<;Uf'y hi»(Z)=i>^^ h^«-C?fcSo 
7 2(±:^U ^•\'-vli<D=l >^ ^ h^HE^^-To S H R O O b ItM^ 
>i?;^^<Z)^J*. PCOOb. P C O 1 b li:^ U — i^i^OX 

-f^y^^-s^- sp-efc-So z*Le,i±. gi 4 4 iz^-riiiK® 

*y ^^^-JJ^ (SHR) $^LT. iSStitOG B L 

A^oTl^-SA^. GB L <Z> f ^ 1* B L <Z) e ^(02^SlC 

^ (<M^fiSHR00bi:SHR01b) *B L |Bl IZ T t> LTiEe 



wo 00/79597 



35- 



PCT/JPOO/03723 



<IIJ£a)iKS1 1 2 > 

rfe-So gl 4 6 (::2f:|lifefi«l<DlHlKia. g| 4 7 CiJi® S&t^iSf ® S 
-To lil47(D (a) A<_t®gl. (b) Tb^^SHl-C. ^ >^ <D MJ^t * 
Lr*LTl^-5o 1^47(0 (b) l4|g47(D (a) CD C C Bf ® <D 6@f ® 

— Y-mmi^-^o S H R O O b liiHR h^>i^:^^<Z)||l|lt. PCOO 

b. PCI 1 b rii^'j — i?i^<7)x-< >^ ■ h^>i;x^sp-e 

■^1 0I±'7— Km^^-To liSa. »f®iaJ::ilUT(4. Z * T- <D ^, <D i: 

U^^yo-f-^ :y<f^mi^no :itlz^WLii<^^o iP*>. t:*:; h|g 
B L(D-yj<D^t/'. 7.'{ ><f l-^ (SHR) ^^LT. 

^p— /^;ue*:/ hH (GB L) [co3&:;b«o-r fc y . la 4 2 & 



wo 00/79597 



36 



PCT/JPOO/03723 



<D-e. ^aami^MOSFET (fc-5l^(*MISFET) (Dtttg^^-fb 



wo 00/79597 



PCT/JPOO/03723 



37 

y T? fc § o 

;u. 7 0 1 - ^ ^ 'J 7 U— PM'l7x;u. 8 - pm^m^^nMs 

8 O ^ -NM^m^tAWLm. 9. 9 0 1 . 9 0 2-{Jfe|tM. 9 0 3 - 

i/U3>^^bM. 9 o 4 - u =3 >M4bM. 10. looi-r?— K 

1^. 11. 1101 -mmm^^- hmm. ^ 2-\^i>:x. is- 

20. 200l-ix'J=i >M^kM. 2 1 - i/ g =1 >^<blll. 5 O - h 
^>i?X^. 5 1 -^A'/^i^^. 6 o - ^ ^ 'J -lr;uT U — . 6 1 
mm^. 6 2 -r?— K*!: e^V h<D^ PXHHE. 6 3 . 6 
15 4-7— KM. ss-t'^vhiS. 6 6->^U-b;u. 67--tr>X7' 
6 8 hlft. 6 9 -^P— /<;Hf »y his. 7 0-1IIM 

$fe3lilg> 7 1 --if /^;ue-v HS3 ^^-i? 72-:^u^-v — 

<D *f li <D ^ ffi ^ SP « fc S L M4 I c *a ^ 0) X S I c T }^ ^ ^ :a 
20 /iiSPtt^^t'o 

:15: JH fllB I c J: *L li iS m ^ 15 S a> ^ sH H ^ g * H « t" ^ c i aj 



25 



WO00A79597 



PCT/JPOO/03723 



38 

(D m m 

^ pTtfe i: -r icm<^ (OEPip c t t -r « 

fit fis 0) / < -f X ^ ~ :^ ; 14 $ w-r s ;i t * «^ a i: -r ^ ^ 3& (* IB It ^ s o 
I sFET) Lxm^^titzmm^^ii'^mm.^ti. Btria^^u-fe 



wo 00/79597 



PCT/JPOO/03723 



s? 

8. ^iB^^ u-b;^A<^•r'5^^*i6«a^^t^«^<o^^<*^^^^- 
9. BfriB^^U-tr;u/)<^^«^M!|*$^4?«»OT¥^<*)S«>5*>. 1^ 
' 7 cm-^UiJn?<fe-5)C t$#efct-r^li^^4i::IB^CDi«i^tt:IBit 

1 o. «1j|B^^'J-tr;uA<^-r^^$iB4^^^t?«»«>^^<*'S<^'5*>. 

B(rlB¥Si*»«:rtSm=^?«-^SJ^<»^ ;g:fc:^$iei^!ljtS3b^ 1 XI 
7 cm-='mJi-C'fc'&;ii:$«^«t-r*l«^^4lc|Bi6a)¥^i*IB1I 

1 1. BtFfB^^'J-fe;UA^W-r^ PN}^^(Oiig*^ BulH^ ^ y -tr>/u^ 

1 2. frfB>^ 'J •b^u?!»<w-rs^iee4«5*^t?^i»^o^^<*'^i*- ^^^^ 



wo 00/79597 PCT/JPOO/03723 
So 

2 o. prlB^^ •J"fe;ua)%-r-5«rlB^*ie!Ka$^tr«lffc«)i|£^(*sa)F«3. 



wo 00/79597 



PCT/JPOO/03723 



^1 



wo 00/79597 PCT/JPOO/03723 

V-2 

P 1^ tit 0) / < •< X ir - 3f ; u # 1± ^ ^ -r - <!: ^ # gfe -5 # S 
JilH^iacDT^— :SJi^l=^tji(Ci£(t t>:h./-^al7'— ^i^t. ±Sa«tS[<D 



wo 00/79597 



PCT/JPOO/03723 



THIS PAGE BLANK (uspto) 



wo 00/79597 



PCT/JPOO/03723 



1/26 




m2 



-76 




JJL. 



THIS PAGE BUNK (usno) 



wo 00/79597 



PCT/JPOO/03723 



2/26 



m 3 

(a) 



12 3 4 




wo 00/79597 



PCT/JPOO/03723 



3/26 



H 4 




THIS PAGE BUNK (usfto) 



wo 00/79597 



PCT/JPOO/03723 



4/2 6 



(a) 
6 





(b) 




\ \ \ N S \ S N " 

v \ V \ s ' 

v v N. V V ' 

V V \ \ V ' 
/ / / y / / 

\ \ \ N V 1 
/ y y y / y 

N N, N, \ "\ ^ 
/ y y y y y 

V V N: N. v 

y y y y y yi 

V N. \ NT N T 

V V S. N. N, 

y^y y y y y 

V s s. V V ^ 
/ y y y y y 

X s. \ \ \ 
/ y y y y y 

\ v \ \ \ 
/ y y y y y 



m 7 




6. 



^"'S PAGE BLANK 



(USPTO) 



wo 00/79597 



5/2 6 



PCT/JPOO/03723 



8 




' V V vv 
V vv 

N. S. \ \ N > 
S. V \ \ N 



\ N N. 

/ y y 

\ V \. > 
/ y y 

N v. \. 

/ y y 

\ V s. > 




V / V vV ✓ ✓ vV V ✓ ✓ ✓ ✓ v^V V v^^^ 



THIS PAGE BLAm 



mm) 



wo 00/79597 



PCT/JPOO/03723 



6/2 6 




m 10 



" ^ > > > > y > > > > / < ^/ > > -T 



6- 
8. 



THIS PAGE BUNK (USPTO) 



wo 00/79597 



PCT/JPOO/03723 



7/2 6 



HI 11 



^6 



-X- 



10 ^ fi 




— ^ ^ V / X ^^^^^^^ V V V V V V V ✓ V V 



r 



i 



E9 12 




THIS PAGE BLANK (uspro) 



wo 00/79597 



PCT/JPOO/03723 



8/2 6 

H 13 



12 



11 




V V \ \. V 

y y y y y 

>v V N. N X 

V S. V S. N 



-A 



■ V V V . 



m 14 



(a) 



liii-u-IZ 




(b) 



THIS PAGE BUNK (usPTO, 



wo 00/79597 



PCT/JPOO/03723 



9/2 6 



m 15 



14 



f y r y 

/✓ y y y y ✓✓✓✓✓✓ y y y 





1 V' V V S' V V \' V S' V X" NT K' W *t>W>i^wJ^ \ ^^2Si2Sv<N^. .\ S X N N 



14 



13 11 



@ 16 




yyy/r//^//////yy/y 
yry^yi^/f///yyyy/yyyyy-//yy/* 






THIS PAGE BUNK (osna, 



wo 00/79597 



PCT/JPOO/03723 



1 0/26 



m 17 




ig] 18 




y y y 
y y / r y 
y y y y y 
y r y y y 
y y y ^ ^ 
y y y ^y 



J / fy yyyy yyyyy^^^ 
ryyyyyyy^ryyy^^/^ 
yyyyyyy^^^^^^*^^, 
^^yyyyyyy^^^''^^^ 
yyyyyyyy^^^^*^^^ 
y y y y y y y / * ^ ^ ^ 

/ y y ^ y y, t f t t i 4 y y 



/yy/y^^^^^^ 
yyy^yyy^^^' 
/yyyyyy^^^^ 

/yy^/yy^^^^ 

/ y y yyy y/^^/ 
/yy^^y^^^^^ 
^ y y 
/ y y 



y y y - 
y / y y 
y y y y 
/ / y y 



^-1^14 




(1 1) 



BLANK 



wo 00/79597 



PCT/JPOO/03723 



11/26 



Hi 19 



V 



II II n II 11 ■• It 
II II n II 11 M I* 

II II II II II ** ' 
II tl II II M II 11 •» •! «» " " 

n II II II M 11 II 11 <i ■! 
II II II II II It II II II II 11 
n II 11 II II »» II 11 " '* " 

✓✓✓✓✓✓✓✓^✓/'/■✓/'✓/'-'/'/''>'<'"' 
, ✓✓✓✓-'-'-'✓✓-/^✓^✓✓/^^''^<<<< 

'✓✓✓✓-^✓✓✓/✓✓✓^✓-'/'' 

('✓✓7?t"it II il^^/^^ 
II II 





✓ / ✓ / 



✓ ✓ ✓ ✓ 
✓✓/•yyxy 



II II It \i * ✓✓✓✓/✓^z " ' 
II II II II I'l^'''^^''^'"' 

^ V ^ J-J y ✓ ^ ✓ ✓ >' ^ > y 4:"'>%_» ' ' 



'6 15 




- ✓ ✓ ✓ ✓ 

^ ✓ < / ✓ r 
✓✓✓✓✓✓✓ 

4^ 



-18 



6 
14 
9 



^15 



THIS PyiGE BUNK 



wo 00/79597 



PCT/JPOO/03723 



1 2/2 6 



in 20 



CM 




THIS PAGE BUNK (uspto) 



wo 00/79597 



PCT/JPOO/03723 



1 3/2 6 



112 1 




1112 2 

(1 1 ) 




PAGE BUNK 



wo 00/79597 



PCT/JPOO/03723 



1 4/2 6 



m 23 





903: .904: 


906: 















@ 24 



903: 



.904: 



905:SiS:£ ! Si^^bl^ ! SiM^bH 



.906: 



Ec- 
Ev 



THIS PAGE BLANK (w«o) 



wo 00/79597 



PCT/JPOO/03723 



1 5/2 6 



m 25 



11 




III 26 



16 

15 fTki 



16 

r?ki 1/ 



16 

1 5 It II A II •* 

>^ II 11 \t M I 




^ ✓ y ✓ 



y y y y y y 47 
y y y y y t JT 
yyyyyy^Z 
y y y y y y *T 
yyyyyy*r 
yyyyyyjr 
yyyyyyjT 

y y y y y 
yyyyyy*r 
yyyyyy*r 
yyyyyy4T 
yyy/yy*: 
y y y y y 4Z 
^yyyyysz 



fyy^y^yyyyyyyy*^*^*^^^^^^^ 
^y^y^^yyy^yy^/ryy^^^^^^^^^y. 



^ j ^ 



yyyyyyy^r 
yyyyyyyyyy^/dl 
y y y y y y y y y y y y y y y y y \ 

. ^ . ^^^^.^y^y^y^y^y^y^y^y'y^/^'f^y'^ ^ ^ ^ ^ 
yyyyyyyyyyyyyyy/y^*^^^^^^^*\ 
-^-.-.H yyyyyyyyyyyyyyyyyyy^^^^^^^^-, 
yyyyyyyyyyyy 

^yyyy/yyyy^^^ 

yyyyyyyjyyyy 

yyyyyyyyyyy^ 

vv- yyyyyy^^*^^^ 



//////// : 



THIS PAGE BLANK (uspto) 



wo 00/79597 



PCT/JPOO/03723 



1 6/2 6 



27 





V V V \ \ V V V V V n' \' \' v.' 
' y y y y y y y y y V V V V V V 



8' 6' 8' 



m 28 




THIS 



wo 00/79597 



PCT/JPOO/03723 




wo 00/79597 



PCT/JPOO/03723 



1 Q/2 6 



E13 2 




(USPTO) 



wo 00/79597 



PCT/JPOO/03723 



1 9/26 



[213 3 




m3 A 




THIS PAGE BLANK m^^) 



wo 00/79597 



PCT/JPOO/03723 



2 0/2 6 
HI 3 5 




THIS PAGE BUNK (uspro) 



wo 00/79597 PCT/JPOO/03723 



2 1/26 



g|3 7 




@3 8 




(USPTO) 



wo 00/79597 



PCT/jaPOO/03723 



2 2/2 6 



13 9 



100 
10-1 
f 10-2 

m 10-3 

IgUU 

10-4 



10-5 
0.5 



r 

T j 






-r- 


































J 1 II . . 1 i 




■k/v "0" 




i 
1 



1.5 
^IE(V) 



2.5 



@4 0 




THIS PAGE BUNK (usPTO) 



wo 00/79597 



PCT/JPOO/03723 




|g|4 2 



V V 




S -o U 

3 13 ^ o o 

UJ lU > q1 Q- 

CO CO 



wsno) 



wo 00/79597 



PCT/JPOO/03723 



24/2 6 



11143 




@4 4 



V V 



V V 




CO CO 



^^^^ PAGE BLANK 



(USPTO) 



wo QQn9srj 



PCT/JPOO/03723 



2 5/2 6 




™'S PAGE BUNK 



(USPTO) 



wo 00/79597 



PCT/JPOO/03723 




^'S PAGE BUNK 



(USPTO) 



INTERNATIONA^ 


P^RCH REPORT 


Intema^^^V application No. 






PCT/JPOO/03723 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI H01Ij27/10 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI' H01L27/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1996 Jitsuyo Shinan Toroku Koho 1996-2000 

. Kbkai Jitsuyo Shinan Kdho 1971-2000 Toroku Jitsuyo Shinan Koho 1994-2000 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP, 10-125939, A (Matsushita Electric Ind. Co., Ltd.), 
15 May, 1998 (15.05.98), 
Figs. 1 to 17 (Family: none) 


1,2,4,17,21, 
27-30 


X 


JP, 11-17184, A (Matsushita Electric Ind. Co., Ltd.), 
22 January, 1999 (22.01.99), 
Figs. 1 to 15 (Family: none) 


1,2,4,21,27-30 


A 


US, 5483482, A (Kabushiki Kaisha Toshiba), 
09 January, 1996 (09.01.96), 
Figs. 1 to 25 

& JP, 4-348068, A & KR, 9616104, B 
& DE, 4208694, A 


1-31 


A 


US, 5665978, A (Matsushita Electric Industrial Co.), 
09 September, 1997 (09.09.97), 
Figs. 1 to 19 

& JP, 9-45941, A £c EP, 744777, A 


1-31 



I I Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: *T* 
'*A" document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X** 
date 

''L'* document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underiying the invention 
document of particidar relevance; the claimed invention cannot be 
considered novel or cannot be considered to hivolve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being ohvioij-s to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the intemationa] search 
05 September, 2000 (05.09.00) 


Date of mailing of the international search report 

19 September, 2000 (19.09.00) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



i 



THIS PAGE BLANK («Pro, 



HRtafiS* PCT/J PO 0/0 3 7 2 3 



w^<r>m-t^^wt<r>^m mmmv^m (i po ) 

Int. CI' H01L27/10 



B. 



Int. CI' H01L27/10 



P*fflllfflfrlS^« 1926-199 6^ 

B*H^BB^ffl3Bfie4i« 1971-2000^ 

B3f:HKffl«f^S®^« 1996-200 0^ 

H*aS«llffl»f3g^«l 1994-2000^ 



C. 















X 


JP. 10-125939, A, {igtTm^mMm^^^) , 1 


1, 2, 4, 17. 21, 




5. 5^. 1998, (15. 05. 98), ^lia~mi7ia 


27-30 








X 


JP, 11-17184, A, (t&Ttl5§M^^#tt) , 2 2. 






1>^. 1 9 9 9, (2 2. 0 1. 9 9) . Ml ia~^l 50 


1, 2. 4. 21, 27- 




(7T 5 y— ?ib) 


30 



m c«H<oi^#ict>:stBt*55ij^$nTv>s. 



rpj HswRBBa-e. ii^&^m<r>^m<r>mmi:f£i>tiim 



<0 B ©Stc^ $ tvfcXSi 
TTj B8iltfiHBXtt«3tB«»=^$*tfcX»-Cifoo-C 

r&j i^wCt'v K7r 5 y — xfit 



SSfl33£%-%TU&B 

0 5. 0 9. 0 0 


BBSSI£««<0%i£B ] 9,09 00 


B*ffl#IT/r (I SA/J P) 
100-8915 


iEili m 

®aS#^ 03-3.5 81-1101 f« 


4M 


9 2 7 6 


^li 3 4 6 .2 



IRSCPCT/I SA/2 1 0 (»2'<-S^) (1 9 98¥7fl) 



ffl^WK*^ PCT/J POO/p 3 7 2 3 



us, 5483482, A, (Kabushiki Kaisha Toshiba) , 
9. 1^. 1 9 9 6, (0 9. 0 1. 9 6) , ^ll^~|^2 5ia 
& J P, 4-34 8 0 6 8, A & KR, 9 6 1 6 1 0 4, B 
& DE, 420869 4, A 



US, 5665978, A, (Matsushita Electric Industrial Co. ) , 
9. 9^. 1997, (09. 09. 97), H 1 1 9 1^ 

& JP. 9-4 5 94 1, A & EP, 7 44 7 7 7, A 



1-3 1 



1-3 1 



«^PCT/I SA/2 1 0 m2^-i^<Olgtt) (1 9 9 8¥7^) 



